Cytotoxicity in cultured mammalian cells is a function of the method used to estimate it.
Up to prescribed limits, the maximum test compound concentrations used in mammalian cell genotoxicity assays in vitro are determined by cytotoxicity, unless limited by solubility in solvents or culture medium. However, 'cytotoxicity' is different in the various test systems, both in the methods used to estimate it and the levels of toxicity that must be achieved. For example, in cytogenetic assays, the acceptable level of toxicity is defined as a 'significant reduction (>50%)' in cell number, culture confluency or mitotic index (MI) (OECD 473, ICH S2A), whereas mutation tests require relative total growth or cloning efficiency (CE) to be reduced by 80-90% (OECD 476, ICH S2A). In this study using mouse lymphoma cells, it was shown that, for a variety of agents with differing modes of action, cytotoxicity varies considerably depending on the method used to estimate it. Specifically, trypan blue exclusion, MI and binucleate incidence all grossly underestimate cytotoxicity in comparison with cell growth or CE. If the performance of different test systems is to be compared, or if data from different assays are to be used for the meaningful assessment of a novel chemical entity, it is essential that similar methods to determine cytotoxicity are used for them all. The purpose of this paper is not to recommend a specific method to determine cytotoxicity, although it can be argued that any such method must quantify the proportion of cells capable of division following treatment, but rather to draw attention to the fact that apparent toxicity depends upon the method used to estimate it.